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American Units (3000 International Units) of tetanus antitoxin in
a vial.
Other Methods of Standardizing Antitoxins. Ramon demon-
strated as early as 1922 that a precipitate results when toxin and
antitoxin are mixed in definite proportions. This method has been
developed during recent years and is a valuable adjunct to the
biological method of standardization. The unit of toxin which is used
in the standardization of antitoxin is called the Lf dose. An Lf unit
is the volume of toxin flocculating with one unit of antitoxin and
is determined by flocculaiion tests with antitoxin of known potency.
The results which are obtained with this method agree with the
guinea-pig method although it has not replaced the older technic.
Since the toxoids react in the same general proportions with anti-
toxin as does toxin, the test is of greater value in the standardization
of toxoids.
A method of tetanus antitoxin standardization using hemag-
glutination techniques has been described by Fulthorpe. Tetanus
toxin is first adsorbed onto erythrocytes, then with the addition
of antitoxin the toxin-coated erythrocytes are agglutinated.
Romer and his co-workers demonstrated that the injection of
small amounts of diphtheria toxin into the skin of guinea pigs
produces small areas of necrosis at the point of injection, Mixtures
of toxin-antitoxin do not result in necrosis unless a small amount of
unneutralized toxin is present in the mixture. These investigators
were able to determine the amount necessary to produce necrosis;
hence they arrived at a method of testing the potency of antitoxin.
The rabbit has been substituted for the guinea pig in the test by
some investigators. It has been observed that the rabbit skin is
more sensitive to the toxin than is that of the guinea pig, and a
larger number of tests can be made on one animal. The method has
not come into use in the standardization of diphtheria antitoxin in
commercial establishments, but it has been found to be of value in
detecting the presence of minute amounts of antitoxin in blood
serum. The Schick test in man is a practical application of the
principle of the test for determining susceptibility to diphtheria.
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